The new standard for successful burn care encompasses both patient survival and the burn patient's long-term quality of life. To provide optimal long-term recovery from catastrophic injuries, including catastrophic burns, an outcome-based model using a new technology called systematic care management (SCM) has been developed. SCM provides a highly organized system of management throughout the spectrum of care that provides access to outcome data, consistent oversight, broader access to expert providers, appropriate allocation of resources, and greater understanding of total costs. Data from a population of 209 workers' compensation catastrophic burn cases with a mean TBSA of 27.9% who were managed under the SCM model of care were analyzed. The data include treatment type, cost, return to work, and outcomes achieved. Mean duration of management to achieve all guaranteed outcomes was 20 months. Of the 209 injured workers, 152 (72.7%) achieved sufficient recovery to be released to return to work, of which 97 (46.8%) were both released and competitively employed. Assessment of 10 domains of functional independence indicated that 47.2% of injured workers required total assistance at initiation of SCM. However, at termination of SCM, 84% of those injured workers were fully independent in the 10 functional activities. When compared with other burn research outcome data, the results support the value of the SCM model of care. (J Burn Care Res 2010;31:692-700)
Survival from catastrophic burn injury has improved dramatically over the past 20 years, with life expectancy subsequent to acute hospitalization being similar to the general population.
1,2 However, the "new standard of successful burn care" is no longer just survival from the burn injury; rather, it encompasses the individual's quality of life after survival, 3 and such improvement in quality of life demands comprehensive staff involvement throughout the entire continuum of care. 4 Schneider et al 1 further state that the ultimate goal of the burn rehabilitation phases of care is the patient's reintegration into society, including return to gainful employment. To optimize the opportunity for such outcomes, several studies [3] [4] [5] [6] have concluded that, "Current data demonstrate that outcomes quality is enhanced by long-term follow-up with a multidisciplinary burn program." A more recent study 7 suggests that lack of long-term follow-up leads to an increase in musculoskeletal problems and that comprehensive active follow-up over a period of several years postinjury is necessary to achieve both appropriate prosthetic management and to manage emerging complications. To provide optimal longterm recovery from catastrophic injuries and medical conditions, and more specifically from catastrophic burn injuries in the manner described above, an outcome-based model using a new technology termed systematic care management (SCM) for coordinating care and maximizing long-term recovery has been developed by a national care management organization. 8, 9 A catastrophic burn injury is here defined as a serious, life changing event that involves large (Ͼ20%) TBSA full-and/or partial-thickness burns, a smaller percent TBSA involving special areas (hands, face, feet, or perineum), or a high voltage electrical injury or chemical injury, and that occurs in conjunction with serious comorbid factors or severe concomitant injuries and may result in limitations and complications that last a lifetime. This article summarizes clinical, utilization, economic, and outcome data for 209 catastrophically burned patients managed through the SCM model of care. Although the sample size is relatively small when compared with other databases, 10 it does represent the entire set of workers' compensation catastrophic burn patients referred for SCM by multiple workers' compensation carriers. In addition, unlike the National Burn Repository (NBR) database, this data set covers the patients from the date of burn through long-term rehabilitation and return to work, when possible. The population represents all burn cases managed between January 1, 1999, and September 30, 2007, with a mean duration of 20 months and with a mean TBSA of 27.9% (range ϭ 1-92%).
METHOD

SCM Model
SCM comprises four components:
• comprehensive, integrated acute and chronic clinical and financial data capture and analysis, termed complexity level; • empirically derived, physician expert-driven, "management" approaches, and risk adjustment based on diagnosis-specific empirically derived algorithms; • creation of a systematic case-specific long-term care plan with guaranteed case-specific and global functional outcomes; • a fixed case-specific rate for the comprehensive care management plan, called the "outcome plan (OP)." The SCM model creates a "virtual" comprehensive burn care team that monitors and coordinates care delivery for each catastrophically burned patient from the date of injury until specific guaranteed outcomes and optimal recovery have been achieved. It also provides an accurate projection of needed care pathways; a direction to patients and their families to access the highest quality burn care programs; a comprehensive approach to addressing clinical, psychological, and social sequelae resulting from burn injury; a proactive management of problems and complications to minimize deviation from the recovery process; and a systematic means for ensuring that all the components of care are delivered efficiently throughout the entire plan of care. 8 Once the OP contract has been developed, it is then offered to the workers' compensation carrier for a set price. On approval of this plan by the carrier, the SCM program assumes risk for all compensable medical costs. From the date of the initial referral and continuing through completion of all outcomes, termed length of contract, the SCM team works closely with the treating professionals to optimize recovery and to maximize the injured worker's total outcome.
Subjects
Retrospective data from 209 patients who had sustained work-related catastrophic burns and who were managed under the SCM model were analyzed. Electronic data extraction was used and included identifying information, primary and secondary diagnoses, key clinical data, targeted global outcome levels, return to work status, complexity levels, length of inpatient stays (acute burn unit and acute rehabilitation), and costs incurred to achieve the targeted outcomes. All 209 patients had completed their OPs before data extraction.
RESULTS
The population consisted of 202 males (97%) and 7 females (3%) in 38 states with a mean age of 38 years. A comparison of the SCM population with the combined workers' compensation and group health database of the NBR indicates that the SCM population is substantially more severely burned than that of the NBR population, with 69.9% of the SCM group having 31% or greater TBSA compared with 5.4% of the NBR group (Table 1) . Fifty-three percent were married at the time of injury; 48% were high school graduates; 85% were fluent in English; and 76% were Table 2 ). The mean percent TBSA burn was 27.9% with a mean full-thickness TBSA of 18.2% and a mean TBSA of 3% for fourth-degree burns. The distribution of burns by location and by cause is shown in Tables 3  and 4 . The most commonly burned areas were the hands (25.8% of patients) and the face and neck region (26.3%). Flame/heat was the most common cause of injury (57%). Another 21% (44 of 209) of patients sustained high-voltage electrical injury, whereas 10% (21 of 209) of patients were injured in chemical-related accidents. There were three frostbite injuries. Of the 209 patients, 34% had significant secondary diagnoses of amputation, acquired brain injury, spinal cord injury, chronic pain syndrome, multiple trauma, or other major illnesses in addition to their burn injury. Other significant associated injuries at the time of the burn injury included inhalation injury (19%), complex fractures (4%), peripheral nerve injuries (5%), established compartment syndrome (11%), and internal injuries (1%). An array of comorbid factors was noted, including history of cardiac disease (22%), diabetes mellitus (13%), current history of smoking (35%), hypertension (13%) and obesity with body mass index Ͼ29 (40%).
The SCM Clinical Complexity Indicator ranges from 1 to 6, from least to most complex (Table 5 ). This is a mathematically derived multifactorial, diagnosis-specific algorithm used for classifying severity of injury relative to the expected total amount of resources needed to achieve a given outcome level (Table 6). Forty-one percent of the cases were in complexity 3 or lower, whereas 59% were in complexity 4 or higher. Complexity is also reflected in the total time it takes to complete all outcomes and close a case, with the length of the contract increasing commensurate with complexity level (Table 7) .
Of the 209 patients in this sample, 100% achieved their guaranteed global outcome. Twenty-seven percent of the levels 3 and 4 patients, 57 of 209, exceeded their initial outcome level determination. All 110 cases with guaranteed level 5 outcomes achieved their predicted outcomes. Table 8 lists the outcome levels achieved by burn etiology.
The great majority, 173 of 209 patients (83%), received a release for return to work or for vocational rehabilitation. Ninety-seven patients (46.4%) were released and competitively employed, and 55 patients (26.3%) were released but unemployed at the time of contract completion (Table 9 ). An additional 21 patients (10%) were released for vocational rehabilitation, and 1 patient who was not released for work obtained full duty employment anyway. Release to work required formal releases for return from all physician providers whose treatment was related to the initial work-related burn injury.
A comparison of these workers' compensation burn patient return to work data to a matched sample cohort of workers' compensation burn patients from a large workers compensation industry national database indicates significantly better outcomes for the patients managed by SCM. 11 Excluding those released for vocational rehabilitation, the SCM data indicate a 72.7% release to return to work rate compared with a 30.4% release return to work rate for the industry sample ( 2 ϭ 27.8; P Ͻ .000001). Similarly, SCM obtained a combined return to work rate of Percentage is defined as the percentage of the total sample.
63.8% ( 2 ϭ 13.9; P Ͻ .00001), with a return to full duty rate of 36.9% and a light duty (employment with restrictions) rate of 26.9% for those burn patients released to work. Although the industry sample had a combined return to work rate of 50%, with a full duty rate of 50% and a light duty rate of 0.0%, these percentages reflect a lower overall release to return to work rate. Outcome analysis of patients sustaining either high voltage electrical injury or chemical injury revealed a substantially lower return to work rate, 13.9 and 7.2%, respectively (reduction in return to work rate in high energy electrical burns generally reflects higher rates of amputation and neurologic dysfunction than those found in the thermal injury group). Measures of functional independence for 10 skill domains were available for all 209 subjects (Table  10 ). Subjects were assessed at the beginning of the OP and then again at the end of the plan. Scores for total assistance versus independent functioning were averaged across all 10 domains, with 47.2% of the subjects requiring total assistance to meet their functional needs at the beginning of the OP. By the end of the OP, only 2.4% required total assistance across the 10 domains, whereas 84% were rated as being independent (Wilcoxon; P Ͻ .00001 for each domain).
Approximately 13%, 27 of 209 patients, required some attendant care (mean attendant care hours per week ϭ 78 hours; range ϭ 7-168 hours per week), whereas 10 of 209 patients required full-time attendant care at the end of their OPs. In addition, 145 patients required various types of durable medical equipment, with a mean total durable medical equipment cost per patient of $3299 and an SD of $6980.
Other clinical factors that also commonly impacted the health status of the patients included pneumonia (38%), sepsis (31%), inhalation injury (19%), adult respiratory distress syndrome (14%), and compartment syndrome (11%).
Analysis of data for total costs and length of stays by complexity level (Table 11) suggested that, with the exception of the one complexity 1 patient, the SCM complexity model accurately reflected changes in resource utilization in the manner predicted; that is, as the complexity level increased, the actual length of time in the acute setting and the time needed to complete all SCM activities (length of contract) increased 
as did the total amount paid for all injury-related costs throughout the contract period.
DISCUSSION
The goal of total burn care is the optimal restoration, rehabilitation, and reintegration of the patient into society, including a return to gainful employment. This report describes the clinical experience of a national catastrophic care management organization in coordinating the care of a large group of burned workers using an established, proprietary technology of care management called SCM. This methodology has been developed, applied, and refined over nearly two decades by a health systems management company specializing in complex clinical conditions such as spinal cord injuries, traumatic brain injuries, and major burns and has also been applied effectively in other nonworkers' compensation populations including Medicaid, Medicare, and Group Health. SCM was developed as an alternative to current managed care approaches for managing the most complex medical challenges such as catastrophic burns. The model provides a comprehensive projection of anticipated care pathways and the clinical results expected for each individual patient. By adopting the philosophy that "the best care is often the most economical," it encourages access to the most expert providers who can address all appropriate clinical, psychological, and social issues, whereas in traditional managed care organizations, physicians are frequently confronted with increased demands to justify complex clinical decisions to inexpert payer intermediaries. The model emphasizes proactive management in all the phases of care. Although some aspects of burn care incorporate evidence-based medicine, many issues lack sufficient research to allow implementation of such templates. To compensate for this, SCM implements rapid response to complications by facilitating physician specialist intervention as needed. SCM also allows for the identification of variations in care across the United States and associates them with outcomes and costs. 12 The SCM model uses a highly organized, comprehensive, patient-oriented, formal management structure in which the treating physician interacts directly with a peer, an independent, experienced, consultant burn physician. This model capitalizes on both the SCM physician's ability to assess the care delivered in each case and the capture and analysis of large clinical and economic data sets that incorporate the treatment patterns and outcomes of multiple providers. The net result is the ability to integrate a large longterm data set with clinical and economic outcomes and to apply this data in the development of meaningful projections of clinical needs and costs. In addition to the burn surgeon, the SCM team consists of an expert onsite nurse case manager who interfaces directly with the patient, family and providers, and other individuals who provide administrative and data management. The team meets at regular intervals throughout the course of the OP to assess patient's High intensity treatment: injured worker is complex, has requirement for full medical, surgical, and rehabilitative treatment, but also has some elements that indicate the need for prolonged treatment or delayed recovery 5
Severe injured worker is unusually complex (to stay consistent with items 3, 4, and 6) and requires an extraordinary amount and duration of treatment; treatment endpoints are unclear and difficult to obtain 6
Extremely severe: the injured worker is among the most complex, requires the highest amount and duration of treatment; treatment endpoints are highly unpredictable, problematic, and at risk of nonachievement * Complexity is a mathematically derived, diagnosis-specific formula used to predict resource utilization and risk adjustment. SCM, systematic care management. Residential integration
Residential integration encompasses the rehabilitation and treatment necessary to allow the injured worker to reasonably and safely function in the residential setting appropriate for that injured worker's physical and cognitive capabilities and long-term domicile conditions Level IV:
Community integration Community integration focuses on achievement of the advanced rehabilitation outcomes necessary to achieve an appropriate level of function within the injured worker's community Level V: Capacity for return to work
Capacity for return to work refers to establishing the injured workers as ready to work at a competitive level within their physical, functional, and/or cognitive capabilities SCM, systematic care management. 1  1  169  -169  169  2  25  373  211  162  938  3  60  383  184  154  878  4  51  673  357  232  1913  5  42  722  325  275  1440  6  30  837  316  377  1683 progress, document achievement of outcomes, and address any problems that are interfering with the patient's progress. Consistent execution of the care management plan ensures that no significant clinical issue is overlooked. The plan facilitates communication among providers and ensures that appropriate resources are provided to the patient when needed. Another key element of SCM is the development of a fixed case-specific payment rate for the OP, one that requires all patient-specific clinical outcomes be achieved before the SCM program can close the case. This OP contract is presented in detail to the workers' compensation insurance carrier in a formal conference, so that the carrier clearly understands the nature of the patient's injuries and the scope of the care and the projected length of time that will be required to achieve the outcomes. This financial structure ensures that the quality and breadth of care do not become victims of cost-cutting measures.
The data in this report are derived from a large group of burned workers and are unique in several ways. The demographics of the study population vary from general reports of burn outcomes as they include only injured workers. The patients were almost universally male (97%) with a mean age of 38 years, a mean burn size of 27.9%, and a mean full-thickness burn TBSA of 18.2%. By contrast, the most recent American Burn Association NBR 2009 report 10 indicates that 65% of burns reported to the NBR occurred at home, with a 71% male preponderance, a mean age of 32 years, and with 67% of reported cases having burns of less than 10% TBSA. Thus, the total %TBSA and depth of burn in this report are considerably higher than those seen in the general population. The cause of burn injuries in this group also differs from that seen in the general population with 56% flame-heat injuries, 21% high voltage electrical injuries, and 10% chemical injuries vs 70% flame-heat etiology in the general population. In addition, these patients were all covered under workers' compensation insurance, which may have had an impact on both care delivery owing to regulations and payment rules that vary from state to state and in the actual choice by the carrier to refer the injured worker for SCM with its guaranteed outcomes and likely reduction in future long-term medical costs. Nonetheless, the care rendered to these patients was based on the fundamental requirement that it be appropriate and "medically necessary," without any restrictions secondary to financial limitations.
Other important features of these data are the inclusion of treatment, cost, and return to work information and a comparison of the initial complexity level with the associated combined acute inpatient and rehabilitation care and total costs. The data capture all sites and providers of care delivery, and they provide a comprehensive record of the outcome levels, the costs associated with achieving actual outcomes, and the return to work rates (Tables 8 and 9) .
CONCLUSION
SCM provides an organized system for the management of complex patient care and recovery through- out the spectrum of burn care by providing access to outcome data, consistent oversight, broader access to expert providers, appropriate allocation of resources, and a greater understanding of total costs. The system uses a synergistic, commensal relationship among payer, provider, and patient to achieve optimal, costeffective outcomes. By establishing realistic OPs with solid data-based budgets from the beginning, SCM provides the foundation for treatment that focuses on strategies and actions that will facilitate a return to work in a high percentage of patients. The authors believe that this model should have widespread applicability beyond workers' compensation for conditions that are complex and costly and transpire over significant periods of time (for example, premature neonates, end of life care, and complex cancers). [13] [14] [15] With the evolution of health care reforms and the health care system, it will be increasingly recognized that decisions made early on have important consequences for downstream outcomes and costs. An integrated systematic management process that focuses on health outcomes with the implied cost savings will be seen as an increasingly valuable addition to the health management enterprise.
